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New work from Spain provides further evidence for the surprising 
controversial link between changes in climate and amphibian 
susceptibility to a devastating fungal disease, writes Nigel Williams.
The heat is onResearchers studying amphibians 
at a national park in the mountains 
of central Spain have found that 
rising temperatures appear to 
be linked with outbreaks of the 
chytrid fungus, a major contributor 
to the decline of amphibian 
populations around the world, 
threatening many species with 
extinction.
“We have found an association 
between increasing temperatures 
and amphibian disease in a 
mountain region of Spain,” says 
Matthew Fisher of Imperial 
College London, one of the 
authors of the report, published 
online in the Proceedings of the 
Royal Society B.
“This is a global emerging 
amphibian pathogen which is one of the worst vertebrate infectious 
diseases found so far. It is causing 
a huge amount of extinction 
and disease within amphibian 
populations,” he says.
More than 100 species of 
amphibians are known to be 
affected by the chytrid fungus 
(Batrachochtrium dendrobatidis). 
Some are very susceptible and 
die quickly, while others that are 
more resistant are carriers of the 
pathogen.
Fisher and his colleagues at 
Imperial College and in Spain 
found an association between the 
emergence of the disease and 
changes in climate while studying 
the number of midwife toads in 
Spain’s Penalara National Park 
between 1976 and 2002.Chytridiomycosis is an 
emerging infectious disease of 
amphibians that is causing mass 
mortality and population declines 
worldwide. The causative agent 
is a recently described species 
of this fungal group, which is 
already known to infect 93 species 
worldwide. 
There are two main hypotheses 
attempting to explain the impact 
of this fungus. One suggests that 
it is an introduced species and 
spreads by an epidemic wave-like 
front. The second suggests that 
the infection is spreading because 
of climate-linked changes which 
are working in its favour.
In the new Spanish study, 
the authors believe they have 
shown a significant association 
between the epidemic years 
and specific climatic variables, 
mostly temperature and humidity. 
“Associations between climate 
and disease do not necessarily Highland changes: At a nature reserve in the mountains of central Spain, changes in climate over the past 25 years have been linked 
with outbreaks of an amphibian fungal disease. (Picture: Photolibrary.)
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R940Declining: Disappearance of tropical amphibians from seemingly pristine habitats first 
raised alarm bells and led to the discovery of a fungal infection now affecting this group 
of animals worldwide. (Picture: Dante Fenolio/Science Photo Library.)imply causation”, the authors 
write. “However, by recognising 
and describing a potentially 
potent ecological driver of these 
declines, we have created an 
important tool by which ecological 
modelling and laboratory studies 
can be used to dissect the 
complex interactions between 
amphibians, the chytrid, and their 
environment.”
The researchers believe the 
results they obtained “are in 
accordance with the expected 
phenomena of global climate 
warming by showing that 
meteorological conditions have 
significantly changed in the 
studied area and over the period 
for which chytrid-related mass 
mortalities have occurred. In recent years, hotter and sunnier 
days appear to be more frequent 
in the area with temperature 
anomalies exhibiting a marked 
positive trend”, they write.
There is some controversy 
surrounding the potential impact 
of changes in climate on the 
significance of this infection and 
the effect may be indirect, but 
changes in the distribution of 
species that appear not to be so 
severely affected by the disease 
yet may act as carriers may also 
be significant. “The Iberian green 
frog, Rana perezi, is usually 
restricted to low elevations and 
exhibits a very high plasticity, 
inhabiting virtually all regions of 
Spain. In the studied area, this 
species has expanded its range in the park, doubling the number 
of ponds in which it was observed 
relative to 20 years ago”, the 
authors write. This species has 
been shown to carry the fungus 
but susceptibility to the disease 
appears to be very low as no 
dead individuals or population 
declines for this species have 
been recorded in this region. “It 
may be that R. perezi or other 
thus far unidentified vectors are 
contributing to the spread of the 
pathogen”, the authors write.
The decline of amphibians in 
apparently pristine, protected 
habitats in Costa Rica and 
elsewhere has perplexed 
conservation biologists since 
1990, when the problem of this 
fungus disease was eventually 
recognised. At least 110 species 
of brightly coloured harlequin 
frogs once lived near the streams 
in the tropics of Central and South 
America, but about two-thirds 
vanished in the 1980s and 1990s.
The Global Amphibian 
Assessment, published in 2004, 
found that nearly one third of the 
world’s 6,000 or so species of 
frogs, toads and salamanders face 
extinction — a figure far greater 
than that for any other group of 
animals.
In spite of the controversy over 
the link between climate change 
and disease, the authors of the 
Spanish study believe their results 
support this notion and not that of 
the simple invasion of a disease-
causing organism into a region. 
“Recent surveys of amphibians 
across mainland Europe have 
shown that the chytrid is more 
broadly distributed, at least in 
Europe, than disease outbreaks 
predict. In the Iberian peninsula, 
the pathogen occurs practically 
everywhere; however, relatively 
few sites of Chytridiomycosis-
driven mass mortalities have 
been recorded”, the researchers 
write. “Therefore, it appears that, 
within mainland Europe at least, 
the dynamics of B. dendrobatidis 
and its hosts are more consistent 
with the climate-linked epidemic 
hypothesis”, they believe.
The heat therefore is on urgent 
detailed ecological modelling 
and laboratory assessments 
of species susceptibilities and 
disease transmission.
